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Food security: a growing concern
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Groundwater questions
How can groundwater be used to reduce poverty 
and increase livelihood security?
How resilient will it be to climate change ?
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• Developing maps
• Systematic reviews 
Th t di
Rapid project to inform policy
To improve understanding of 
groundwater across Africa and its 
resilience to climate change
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• ree case s u es (soon to 
be published in Nature Climate 
Change and Hydrogeology 
Journal)
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Five stage process:
1. Develop appropriate 
geological base map
2. Digitise all available 
hydrogeological maps
Quantitative groundwater maps...
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3. Systematic review of 
aquifer studies
4. Parameterise
5. Peer review
Developing an appropriate base map
UNESCO 1:5 million geology
Digital version from USGS
Geological units were 
grouped/divided into 
significant hydrogeological 
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units
Parameterise using hydrogeological data
further combine or 
divide geological 
units
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attribute units with 
saturated 
thickness, flow 
type, porosity, 
borehole yield
Sources: WHYMAP, UNESCO, BGS,  
BRGM, SADC, country ministries
Volumes of groundwater storage
Overall storage high:  
0.5 - 1 million km3
Dominated by north 
African basins
But generally >10 times 
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more storage than used 
annually by a handpump
Source: MacDonald et al 2012 ERL 7 (2)
Potential borehole yields
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What about groundwater resilience?
“The ability to 
resist long term 
damage and to 
recover from a 
shock”
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The resilience of groundwater to long term 
changes in recharge (decadal)
The resilience of groundwater to short term 
changes in recharge (interannual)
Gunderson 2000
GW Resilience to long term climate shifts
...storage
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GW Resilience to drought
storage + long term recharge
Dodoma
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Resilience of groundwater supplies
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Lessons from research into groundwater and drought:
Calow et al. 1997, 2010, Bonsor 2011
Resilience of groundwater supplies
Resilient groundwater Permeable aquifer
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technology 
choice
Demand
Summary
• Tackling poverty in Africa  = access to 
groundwater
• Quantitative maps developed using best 
available data
© NERC All rights reserved
• Large groundwater resources, but unevenly 
spread
• Groundwater resilience to CC unpacked: 
long-term change and droughts
• Resilience of water supplies more complex 
but generally good practice
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www.bgs.ac.uk
Grids of the maps can be 
downloaded
Continued work on recharge and 
storage changes in Africa
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New project Indo-Gangetic
Basin: 2012 – 2014
Session on Thursday on the role 
of hydrogeology in water supply 
in developing countries
